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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase operation speed of reading 
out data and to reduce a manufacturing cost by decreasing the 
number of wirings, in a MRAM device having a MTJ memory cell. 
SOLUTION: A MTJ memory cell is provided with a magnetic tunnel 
junction section MTJ of which a resistance value is varied in 
accordance with a data level of storage data, and an access 
transistor ATR. A gate of the access transistor is coupled to a 
read-word line RWL. The bit line BL is not coupled directly to the 
magnetic tunnel junction section MTJ, but coupled electrically to 
the magnetic tunnel junction section MTJ through the access 
transistor ATR. The magnetic tunnel junction section MTJ is 
coupled between a write-word line WWL and the access transistor 
ATR. At the time of read-out of data, voltage of the write-word line 
WWL is set to ground voltage Vss, and a current path for reading 
out data is formed. 
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(54) [Rwvzm mmmmmmm 



(57) imm] 

[KJH] MT J^^y t^trttSMR AMf/<^^ 

WL^^^5 e f^HlBLtt, i«h^«f* 
WLfcit/T h7^^ATROmi:jB^Stl 



MTJ 



RWL^ 




X 

ftmmz&w:£tiizfc&<om&#* 

x - * K as * ( z £> i> r M is 15 um t - *f - * HE ffi « « * ii 
mmm&w* ^ y ir/uofTicarjss ir^n^^it b 

*fifJEE«:*5*:fl9E* 1 ^mffJ: & fcffi^jS 2 cotE<5: 
!7- MS:fc«fcWfflE**oRHJ!7- K*i:W — <o^\^\\z 

ffJE**tf>8fM£Sltt, mE*ft<o*5&!7— K«*3J:0< 
E*Jllc&J*3fe*. »#*2E*0>*R«ttf*E1»K 

17- K«*5J:tfmE**oRaj!7- K« 5 
fcJGoTE«*ns, td**2Ettoftjff«1£ttEttg 

"So 

[5***6] mEH*o^— ^isoaffiu^/uHt, m 
E^-^aajonffttitc*5^TS i ^AstcR^n, 

{c*5^T*Sttft$ixriM[E«i omffi<ir ttHftSJB 2 
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o«ffi^R3E$ix, 

fcLtt-&$it6, W*3SlE*^*JRB£f4«:E«K«o 
* l*3J:tfJli2G>'r ? — ^*a««E8cJ:-3THlnr*n5v f 

5E«^-^o^/u(cjcscrfifitffl^s^k-rsE«a 

^KUJ#«c*t^T]WEE!»««C7 f --^Ktii*i«4:ii 

*MB«tt*M * y i?/K7>tT^^ ur-tn-eixRW b 
i»Eaft<o»a!7— K«o*4rtt, #js-rsiwEw^JB 

ir;Hl^y- h*^LTgtJEE«ffl5^m^W{cS-&$ix 
jWE^-^RfflftUfcw^r^SttftSixT 
SfftttEfcRft^i-u 

lWEfT^»*SLT-tn-eiiRtf btt, T"-^^aiP#(cjo 

^t, ffa^jBs^jcscrwjs-rsiKrE^* y 

S5E^tt#^ ^ y -t/KJ0?iJ{c^fjcS LT-enfJx^lj b 
n, fifrE^-^^^fe^^fltJE^— ^KfflNPO^rtt^ 
n *5 ^ T flft fSJg 2 co-T— * J: ffiE -x- ^ 

n^. »K«ttftEtSSS«o 

mrE**o^-^»«:, «9E*«:o*5&E7- KH^ffi* 
SixSfi9Ea»^JRE«60 l oj: «9 t±«lc«fiS:SJx 

^ 7E«^»JRS£tt#E«S6«o 

[Id** 9 ] $Iltt*E«gST^oT, 

^yn^^^lx., 

SE*^-^O^^^ftCT«Jftffl[3a««ft-r5E««B 

5^ 7&£-&Z>tl&<D**ErV 1Z/Um$l?~- b 



3 

SE * coffin W&v*- * m t , 

m&fe»<onmf WiSi-siWrisyiJicjB 
r5tt*oiWEE1ft«co£.* ^^futa^ ^ y ir^^i^y 

go 

*l«>«flE4:tt**S»2©«ffi{cRffSix, 
MEElStt, #JS-T5ffirE> ^ y ir/HliR^- h £ 
lWE«»:<£>»&!7- K*o»fS-T5 lo^FICM 
»*«9E«o*«att*E«K«. 

m*«i 2] fflE*n«tttfEitttiK». m%c<D& 

HiEtftwtaf-^lItt, (WE**<oKfflv f -^«l3fts 

*5 £ ofigK^ffi^ffiE*»60AJRSa*o«i(7> l o(ciag 
£ix£, 1**511 0£fcl4l licE«0*JR^ttfl:E« 
gf. 

[»3ftJRi 3] mE^-~^Kffl*&^^*3W*«rE* 

[1***1 4] SnE'T-^*iiP#Eil^^*5«j-SffirE« 
6, I»**9*fcl*l OlcE«o*JBiatt«:E«K*. 
[0 0 0 1 ] 

KSMMU iD^SWttt, Mh^** (MT 
J : Magnetic Tunneling Junction) £: ^=T"t~ -5 ^ ^E- y ir 
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[0 0 0 2 ] 

[^3^ogi] (SS»«*-C^»*W*'7 f -^oE«^ 
■*ItgftEte$Sffi£ Lt, M R AM (Magnetic Random Ac 
cess Memory) f'+'f * g $ ttT ^ 3, MRAMf 

^^{^Lt7^^r ^**#^i&*E*K«-cfc 

[0 0 0 3 ] iE¥t?tt«» h >^/HK-fr (MT 

J : Magnetic Tunnel Junction) £#Jffl LfcSMK«t£f* 
Sr^^y-fe/U^LTffll^r^lCtor, MRAMgf 

h y^S'&^ftS^ ^ y ir/b^r#x.fcM R AMf/< 
^^ICO^tli, "A 10ns Read and Write Non-Volati 
le Memory Array Using a Magnetic Tunnel Junction a 
nd FET Switch in eachCell", ISSCC Digest of Techni 
cal Papers, TA7. 2, Feb. 2000. &J;U* "Nonvolatile R 
AM based on Magnetic Tunnel Junction Elements*, IS 
20 SCC Digest of Technical Papers, TA7. 3, Feb. 2000. 

[0004] 12 314, h is^^m^n &*rt z> * 
^ey-iryu (^('MT J ^ ^ !J t;^ 60* 

[0 0 0 5 ] 123 «r#fig LT, MTJ^^y ir/H4, 
Rit«t5. 7n^h7^^ATRll 
[0 0 0 6] MT J ^^yt;K^lT(4, ^-^^iA 

[0 0 0 7] 12414, MT J^^Iit/^bOf-^ 
RW»fls*:R9J'r5*i£BT?*<5. 0 2 4Sr#SLT, 

40 -fSflStt^Ji (£tT\ *fcHff«*JI 3) FL 

[0008] 7*—*mmmz.i3^Ti&. r?±* v=7^ 

AT y - KgRWL^)fett{b(^CT 

50 ^-yty^ti^o cntcj:^, f^hftBL-SSh 



s 

[0009] tt« h y^/^SMT j cos«tfflfi, H 

[0 0 10] Lfc^oT, X"^^ffiP#^^^T ^, -fe 
[0011] B25H, MT J ^ * y i^MC^-fS^— 

* w& rnft &m m -t s a -5 o 

[0012] m 2 5 ^#1LT, 7^— ^^&P#iC*5l^T 

<D [£] # o ■£ I c J: o T * S $ n 5 „ 
[0013] 02 6li, "^--^S&WtCrfctf Z>"T-?m 

[0014] 126 !:#iLt, «*T/7Sii5I#H 
£oT£C£E£#H (WL) 0^[S]^r^^ 0 -7J, jffi 

.totiCSlffH (BL) <Dj?fa&7r;-r o 
[0 0 15] e*fl£««VL^E«*nSfl£#*fpJ«:, 
(WWL) tH (BL) ^<7)?p^l|ct»(C^^nS 

[0016] Lfci^oT, h ^^«*»MT J CO 

[0 0 1 7] ^-^RB«Fff»JC*3V^Tt. fs'hSB 
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[0 0 1 8] ±»LfcK«Xittfc:*5ir*Tii, roj:5i 
MT J / ^ y t^S:*ifl:SS±{c*a LT , ^v^A 

[0019] 

[ 0 0 2 0 ] 0 2 7£#B3LT\ ^ig^SSJiiC, MT 

^ * iifcM R AMf /< >f S: ^at 5 r ^ T-# 5 . H 
2 7 (C*5^Tte, MT J^^lit/l'^nlTXni^J (n, 

[ 0 0 2 1 ] gEfc:R93L£:J: 3(C ^MT J >^y-£/u 
MIT, hiBL, 7 4 V 9— KiWWLfc XXI 

y — — KiSRWL *:E«i-5j^»3ft«4>5o Lfc««o 
^ T, ff^icE^ixfc n XmiOMT J ^ ^ li ir/Hl^ 
LT, n*(07-f - F'lWWL 1 —WW L n3oJ;U< 
W — K!7 — FiRWL 1 -RWL n £ , m^CO tf 5/ h 

BLi-BLm^:?:filt5^S^*5o C^J:3i:> 
MTj^^yt/Hc^Ltii, Ka»ff£*&»fE£a> 

[0 0 2 2 ] §2811 *«#S4S±fcE«*iXfcMT 

MiSSUBiOpifi|PARil7^t^ h7>^ 
<70 ^^ATRWlS^nSo 7n^h7^^ATR 
li, nSWT^^V^/Fl/^yWl 10, 12 

I0(t % 1 <£>&JRE«UiM 1 lc#j**nfc£*E*lS: 

^tr^ifetEv s s ta^sns. =74 v 9- k«w 

W L ^ , «2 0&JREi»*M2(C^fiSc;$ix^:&JREIft 

[0 0 2 3 ] ISh^t^SMTJIi, ^^hl7" 
K*WWL^K^fett5SB2 0&JREl»«M2 t t ^ h 
#0 i^B L sftitttf htlZ>m 3 O^liEilM 3 ^ cof^lcIBg 
^ix5 0 7n^h7^^ATRoy-^/FW 

I50i, ^lioj: u% 2 oMEiiM 1 *5 £ uqvi 2 
^, /^7^^/H4 0^^tr, 
fPMT J i^^^tL6o /^7^/H40 
it. m& h^**«MT J j:^JREIS^om«:«ft 

[0 0 2 4 ] gElcRK L7t «fc 5 tC, MT J^^y 
^^T^, y-K7-KlRWLi:7^ h!7-KiWW 
5^7 Lt«tilirOE«i: UTKit ^fc, 7^h7" 
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n<5 e 

[0 0 2 5 ] — V — K!7— KiRWL f3 , T ? "ir X 
h 7 AT R coy- h«ffiS:*J«l-rSfca«>lcR» 

WLI1 »S:UfcAJIliBIIIJi*r«fc«c:R«tS C , 
b 1 3 0 £1^— <Z>E*WiM*5l>T, ^IIv'Dnyg 

^#y*-< K*ig*^S:ffi^T^$nr^7to 

[0 0 2 6 ] rco£5(c, MTj^^yty^^iftS 
V- K»ofcfctcE«US& 1 Jisfe#fcRtt3iE*a**> 

[0027] Sfc, tVFSBLl-B LmO#/r (C 

ft, ^ * y t/^iJdts^f^MT J * y -fc/u 
a**f$»8c£nT^5iZ>-?, t'y H81#i|*LtL 

[0 0 2 8 ] roj: 5ftB8«^Srl!«fc-r5 

[0 0 2 9 ] 

attflc^^y -fe/uotricWfSur-tn-enRtf 

bit, ^Si^P#(c*5^rmi O-T— Sri* 

o»5&!7— Ki»^, fT(c»jeuT-ttL-enRtf fen, ^ 

y-fe/u^JiJJca-KLTJErn^fnRttb 
[0 0 3 0 ] ft 2 EttoMBttttBttSlttt. w 
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[0 0 3 1 ] 3 Ctt0!>«JRait£ft:|BttSElE»« ft 

o*fSifc«orE«*n*. 

[0 0 3 2 ] »3}tli4|S^O*JK^ttf*:ia«SIS(i, ft 

[0 0 3 3 ] »*JB 5 1S*^*«^ttfl:lEtftSgfili:, IS 
[0 0 3 4 ] »*Ji6lB*oW«iKf4ft:lEttSI«tt, IS 

ir/HlJRy- h £*SfccoS&?- K^co^-TS io£ 

©nu^stw^K-frsns. 

[0 0 3 5 ] «*JB 7 te*^««m4#ES»«tt, fir 
?U«t«cE«*nfc**o«tt#p< * y -fc/u*=firi-<5* ^ 
yrK^t *«<o«ttflc^*y-fe^o#/rtt, * 
i ^<tu ? m2^-^^^^^orsinr^n57 :r - 

es^-* co u-vmcjs isTiaa«[3fl4sBfk+sE«« 

**y ■fe/K7>ff{c»jsur'tn j enRtf fen, t*— 
«*^jfti^rai«WJwBttfii$n5*fto*a!7- k» 

Sr^feicflt*, tt^co^iA!7- K«lO*^ Ht, mj^-ts 

^ y -t/utc^^T^ * y ir/u 

^ (c, ^»Hj#jc*5w^r#Btt^*nrBr3e«ajcR 
^^n, fTic»ftur-tn*nR«t fen, -r-^Rtti^ 

*^^-y -fe/K©^jjc»jESLr*n*nRtf fen, 
»5i^fe«tu j 7 tf -"^tstiiP#<o-en-€:n{c*5i^T* 2 

^Rffl«i«**n**n*i-fca!> 

t>i«^*BEJcRS$n5. 
5(7 [0 0 3 6 ] l*#3gi8Btt«>ffURS1£ffE1tttC», IS 
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[0 0 3 7 ] Mr*4 9 EftottRttttttElftSIKtt. f? 
WRITER *nfc**0«tt#> ^ y ir^&^-f £;* ^ 

^ey -t/uo^iJ^^jESLT^n^ttR^btt, f—^W-xh 
i^-^<^ W(c»jcSLT*ix-fJxRttbn, -r — * 

[0 0 3 8 ] W*Jii 0E«oSgit#Etlgtli, 
M#99EttoHPfliatttffE1ftSIST«>oT, *»*>R 

fc^-**^, f-^i?ai^^ii:i3^Tf i (DIE 

[0 0 3 9 ] l l EttofeRBttftERSRtt, 

«*Ji9E*oaf««i4#E«Sg«T-*>or, ffi^ro^ 

MR***!,, *»o»i&t7- Kfctt, 

^rf l olEJ: t? hi&^ J ?£2<D^,E.lz&m£ti. #E 

*«WU ^fS^^e y ir/HlJRy- h ? 

[0 0 4 0 ] fS*iR l 2 EttoftRBttttEttKCtt, 
0 ^^Ji l l (cE«o*KB£tt#E«K«T-*> 

fi^*Rco&JRE<*Offi<o 1 oicE«£*tSo 
[0 0 4 1 ] If i 3 Ett0XRBttfMBttKCttU 
9 * fete 1 0 |:|E«©iR«tt#E*8ttko 
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art, mi ^mffi(c^^^n-5 0 

[0 0 4 2 ] 1 4 Ett<Off Rtt«#Ett£1Ett* 

»#*R 9 £ 1 0 JcE«<Z>*R*tt*E«t»«-C*>o 
T\ ^-^S^^^tcisWSfflElfiSoS^-^JR 

[0 0 4 3 ] 

i{:o^rii^#i LTf¥*BHcRW-fS. 
[0 0 4 4 ] Kft^li] iifl *«Wo|Mfeo 
i0 f 1 1 (ct 5 M R AMf/^ ^ 1 w^Mfilc ^*t8E»& 

[0 0 4 5 ] Hi £:#bs LT, MRAMr^W ^ 1 12, 
^fflj&^OWJffllff ^CMD^JlU 5 / K^ft^ADDC 

CO & X Ifm &7*— * D O U T <D fctt* £ SlfTf 5 o 
[0 0 4 6 ] MR AMt/^^ 1 H fM»fs C MD 

h n^yU@^5 ntTXm^lJtCft^mtcE^iXTtlS*: 

^mt j^^yt/^tts^^yn/^ 1 o t 

itf 5o ^ ^ y 7 1 0 Oi^f Cf«Bl:I0Jt6d\ 
V— KiWWL^it^y- K!7 — KURWL^EfiS 

mt j y •t/K^^jic^nm^ LTit^ t r 

^ h^B L*5£tf£2PEi»S LJ&*E«**L5. 
[0 0 4 7 ] MRAMt^U^ 1 tt, £ bfC. 7F^ 

K^cACj^cr, y r i^r i o \z$otfz?m$i 
HfCl^^ry-K^-KiiRWLfci:^?^ h 9 — 

[0 0 4 8] Rtii/f 5 0 J: V 6 0 , ;* 

y 7 u-Y 1 oor^SS&ic&tf 5 h&B loIEu 

5/ h^B LfC^-fo 

[0049] §2ij: 4 mM<omm 1 5 ^ ^ y r 

1 OCO^j^^r^-r^a -/^gjr^5 e 
[0 0 5 0] i2^#ilT, ^^1)71/^1011 n 
tTXm^lJ (n, m : £ tEl*ilfc*ftOMT J 

i^r^, ^-mt j^^yt;nvic^ir, y— ks7 — 

KiRWL, 7-f KftWWL, t> hiBL^J: 

50 tfSSEJSS L^iSf y-K!7-KiRWL*5 
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Mir, ?u*-rS]^fioTBa«*nSo 

[0 0 5 1 ] r ^^li7l/^10^#l:^^T 
tt, y — K!7 — KlRWL 1-RWL n, h!7 — K 

8WWL 1 -WL n, t'j/hSBLl-B Lm*5 £ U< 
S«Ei S L 1 - S L m^RIt b fc*3, £XT^£s 

L, RWL, B L^J:U5S L^r-ttif ixffi^TtRtS 
" £ U #«0^-f h K*l, y— K!7 — K*SUS«fc 
VtTy hi* l-tt* ^nfe^W#Jc**4:#U 

TRWLl, WWL 1 <D X 5 ^&sZ-fZ>h<V t~tZ>o 
[0 0 5 2] 9— KlftmffiMfl)lItt4 011.7^ hI7- 
K SI WWL 1 -WWL n^rMlffV s s 

^i-UcJ; D , =7<4 h 9- KlftwwLSraiR** (H U"< 

- KM^t*— I pi:»t^t#t-#S. 
[0 0 5 3 ] H3I1, Xlo^K l }:^9MT j ^^e y 

[0 0 5 4 ] 13 ^r#BB LT, h ^^8^|MT 

^yt;H^lt, y — K!7 — FiRWL, 7^ h!7- 
KiWWL, hBB L^XVmm^mS L^Rtf fe 

[0 0 5 5 ] MTJ^^yt/Hj:, Bl?UfcLte'& 

^ h y^/uS^SMT j *5 xrjr h ^ y^^A 

[0056] T?±X h7^^ATRO^ h 13 y 
MTRI1 !)^K!7^KlRWL^IR)Ri (H^ 

a-, tllff v c c ) (cffittfb^h-S^^-y^yt 
T\ h iB L h ^/^^MT J ^riS 

m (LW, gWVs s) JC*gttft$ix5»-& 
[CfS, h7^^^ATR^-^7U, 

[0 0 5 7 ] m$ei b y*/U«^»MT J tt, g^IE^ S 

L^r^ir* h7^i?ATR k <nm\zm.5Lffy\zm& 
tVF8BL-rn^h7^^ 

ATR-8«h^S^»MT J-S^@a^S Lc^m 



(7) 4$M 2002-170376 

12 

[0058] 7 h ? ~ KiWW L te, y — K 17 — KM 

idc^otmt j ^ ^ y ±/\-<Dm^t^—^<ou^</u^m 

[0 0 5 9 ] r <7) £ 5 y — K!7— Ki»RWLi3«ta 
y<2 7«Y hIZ— K«WWLtt5pfT^E«*n«. f^hilB 
Liiy — K!7 — KSRWLfcW7>f h !7 — KftWWL 
fc*«E-#-5*«lfcE«**t, IVEHSLttlfyhllB 

[0 0 6 0 ] H4B, il«lM5MTJ^^y 
■fe /i- 6 f*- * 33 X # K ffi & R 53 i" 5 * 

[0 0 6 1 ] ^»a#<&ttflMco^TR91-*- 

tt*jcjcscr, V9— kmwwl 

^ o«ffi«raiR«1B (Hi/^u) Ic^Urf*. #NSiRfrt- 
«B (L^) o^£t-&>5o 

[0 0 6 2 ] y — KJ7— KIRWLI4, 7*— 

ssi^m sttfb*n-r*a««ti» (lw) u:j»*f 
!?-Kiis*]»M4oiaoT, ^7>f h 

7-KgWWLit ^i&^iEV s si^^tlTl^^) 
5!iRfTC0^ h !7~ KiWLlCttf- 

i ptfjtsfts. — *\ &m$Hr<D7o( h r7 — Fiww 

J<7 [0 0 6 3 ] fStfJ/^^ffrJffi)[HlS& 5 O&JltFe Ott, ^ 

*y r wf l o«i:ioi^t^ hSBLO^l 

o«otv h««ffi£rS&«ffiRjB (maimiEvc c ) 
mEE&i&mmvtm («ev s s ) ra^ts, ^ 
ict- i w# tr h^B L^n6 0 — 

40 is. "0" OlSte^-^^r*^^^^^, RW/tii 
fW»[aI»5 0«^5j:Ui6 ottiot's/ h^mffi^i^mffitt 
tt (tlMvc c) fciVffimfiEtttt (Sitemav s 
s) ^m/^^*j»0^5 od^b 6 

0^fRj3&*5*lfiJ^— ^.»a««E- I w^tV hi^B L 

[0 0 6 4 ] f-ift^iS+iwHfs/. 

6 011 5 0?IJ31{R^^CT, »«JU 
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[0 0 6 5 ] C<D£ 5 ^#iAm^ I p*5«i:U<± I 

X, *&$n£Ett^ — ^OU'^U "l w , "0" 

cr, ig^-f^co-r— + i w^oj:^- i wo^ 

T% KIPJLfci: 5 M!7- Ktt*X«Jfli[iIK4 oo| 
[0 0 6 6 ] m^f— ^Kffl»iD|flffoPTRBt5. 

So #»«fTM*5^TWu y-Fi;-KiRWLo«ff 
7*—<?Wtmm^&^x\*. 74 b KSwwLligft 

[0 0 6 7]f^SaiBM^r, t^hfiBL 
Wcfci:*.tf«i«ffi«t« (tRIEVcc) C^yft" 

ft \z$s\,^x y — — KiRWL^H i^/McSttfls^ 
[0068] rtua^cr, MT J^^yt/HCfc^T 

fl 7n^h7^^ATR^lt, gilffV 
s s fcjBs-&**tfcSWEI»SL £ h^B L fcOlB^ 

s (cj: D , MT J ^ ^ y i?/i^cofEl&^~-^(D^~^ 

" 1 " T-&>5^§^{^ S^KftJiF L VL 
& "1" T^6i^Ct f 5/ h^B LOlEf^TAVllj: 

/h£ < , ffits-r-*** "o" r^si^ofj/ Mbl 
coSBE&T a v 2 tt, AVUn^<45o -ttb 

■oT, MT J * ^ U /ls{Z.mfe£ tifz^r — ? <D i/^/US: 
[0 0 6 9 ] gmE*5l S L comS L"</M1 ^B£tf} 
fclSS^Ttt, 7n^h7^^ATR*^->t7 

OSEEu-^/Ml *KfiJP#£ |p]*t-«JftSffiV s s 

50ti<ii60 rto^Wcfetr^TSB-fr-rsHMRir^n 
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[0070] B5I4, Il^iii^pMT j^^-y 

[ 0 0 7 1 ] i5$r#SLT, 7^t^F7>^i?A 
TRil **#±ISSUB±<DpIH«P ARtC^J& 
£*l5 0 fcVh&BLH 9iSl0>&MEJfUlMl£&A 
^nr, h7>^^ATRW-J©y-V 
KM l o ^l^^^ii^o 

[0 0 7 2 ] fdi^fOy— ;*/ KM'^l 2011 * 
/<? 1 0>£JHKJftJ|M l *5 i tFJR 2 0>&JRE«UiM 2 ic^ 

2{c^tf bJxSo y — K!7— KiRRWL IS, T^ir^h 

7^^^atr^-m 30 stcEfi^n 

[ 0 0 7 3 ] £2£E«ISLH aStUfcAJlKilUB^fc 
5*3 0&JRE»SM3l£ffiS£*i5 0 SfltElkSL 

[0074] riiia s , mt j^^ yt^(cfc^r, 

Ifth^/^SMT J £ fcT5> h^B L^liSgfilC 
m&Ztl-r. T?±X h7^^ATR^Ltg^ 

y ir^ij(c«-*-5*»o^« h^^i^MT J £3C 

[0075] mm<D^mi<D^mmi ien njfco 
tern <oxjemz& 5 * * v 7w i o^m^^ 

[0 0 7 6 ] !6lr#StT, Ht^ffilOj?g«(; 

40 mm^^xte, a 2 t?R« Lt © i H*r *s ©re 

[0 0 7 7 ] 17(1 H2fe0^^1<0^^i|(C^5MT 

[0 0 7 8 ] B7«r#«lLT\ Il^lU^Kc, 

>TM7-K«WWL, tT^ h«B L^3ctt/S*E*S L 
^Efi^ixSo H3T-BSlfcMTj^^yt;KOifi|t 
£1*«LT, Il^llOffW^pMTJ^^y 

50 5S2pE*SL^y — — KlRWLfcJ;(;7^ 
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[0 0 7 9] B8li, 1 0^7£Wcfe?MT 

[0 0 8 0] I8^#llt, i5T*RStfcHS(7)» 

wwl fcspfTt-Rtt 6 or, z.thh<DV—\^m 

<d 5 £ i^-BajftJii-BES-r 5 - £ a*-5T«6£ ft 
wL^ncf 2 <z>&*B£JfuiM 2 tciag-r 5 l 

[0081] ^nte j; K) , HI^Ii^ffill:^5 
MT J^^y*t/Hci3i>rW:, S^Sfi^S L ^rlBS-T^ 
fc*!>o»ffcfc&*BB*UB (B5lc*5tf £Sg3<z>&JlBE«l 
IM3) £i3:tf£r:£ft< , SSIE^S L£IE^T-£ 

[0 0 8 2 ] ft*5, *JS^»*1 tOBMSMfCffiSMT J 
^yir/Hi, iWJllif 5MT J^^y-t/^fctfct* 
IT, S*BB»S LOB£«*-|p]^)^*ft-5 0-C, t"- 

So 

[0 0 8 3 ] [mM<Dftm2l 3911 ^IOfl2l: 

[0 0 8 4 ] 19 IT, ^^^71/^101^:, n 

fTXm^ElSllfcMT J y t/u^rttS, 

h!7— K*wwL*«iB«$n, ^ y -fe^jjcsa-jK u 

1 O^ft^tt* y — K57— KiRWL 1 ~RWL n , 
V !7 — FiWWL 1 -WWL n*5£tFtf y h|BL 
»7 — KftttjftlH«)(a]ft4 0 

*7>r h 57— K«wL«:s»sffv s s tm^-r 

<5 o 

[0085] mm<DKm 2 j^^tis, ^-^rh^c 

i« h >*/HJ*«MT J Sr*»«ff V s 8i8*Lt 

[0086] B 1 012, IW^2!:^?MT J ^ 

[0 0 8 7 ] M 1 0 S:#Ilt, T^ir;* h7V"^^ 
ATRte, Kh>^/^^MTJ^7-f h7-Ki 
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WWL t ^flC^C^^il^c 

^MTJIi, 7^i?^ h7y^^ATRtt> hi|B 

Hi, y — K!7 — KSRWL tfeSZtlZo 

[0088] =7 j KfwLfi, f—^wtmm^ 
&^x % m tarns v s sc^^nso mid**?, ^ 

-^Rl±JB#{ci3V>r y - K!7- Kj»RWL^SJR4feJB 
(HW) ^mtZti&b. TP-txbvisi/** 
ATR^^-ytVlt, t>F8BL-Kh^ 

So 

[0 0 8 9 ] — ^-^S^^fCjo^rtt, T ^ir* 
h7^i?ATR^^->t7ir, Ify hiBLfc 

£TJ<7>f F - K8ww l l:r - ^ f iAiS t : ^ 

o i/f«/H:»e Lfct#*r*4t 5 : So 
[0090] Ull 12, ^1«I2C^5MT J ^ ^ 
>;-fe/H7>BE«*:RW"#-5«aH-Cfc«. 
itf [0091] Ull 4* #88 Lt, 7 -f h 9 — KiWWL 
fei^bfy hi»B LteSfll tf>&JRBB«UBMl *5J:U<S2 
^A*BE*JBM2{c-tn-e^BB«SixS. y — K!7— F 
iRWLIl 7^t7h7y^^ATRCOy-hl3 

0 ti^— *{cBa«*Jx«. 

[0092] =7 4 bV~~ KtWWL^r, ^-^Mffi^iC 

SSL^(^C^i<, 2gco^MI£^iiMiioi:U ! 
M2l;J:oT, MT J ^ * i) t;uS:iBltS r 

30 «T^6 0 

[0 0 9 3 ] H»^i2{C^5MT J 7^=eV ir 

So 

[0 0 9 4 ] W14 S:#ilT, t*— ^Rttt^^fcl^ 
Ttt, 9 4 hI7-K»WWL(i*IRttft (L^) 

h V— K*WWLI4««1EV s s 
n 5 CO r* , 7^— ^RfflB^d&t^T, 7^h!7" KiWW 

l cosa u^/wss^ib^ s l come. i"</u tmt <g§ 
mss^s l jcwtmse^jBni - , ^mt j * * y 

[ 0 0 9 5 ] It^oT, S^ESSL^fi&LTt), 
7^ h!7-KiWWL, y — K!7— KiRWL^J:^!:' 

taot, ^I(7)f 1 2 let 5 M T J ^ ^ y t L 

r^-^Rffi^j:rj ? T r --^^lbff4li^*t-s r. t a*«r 

[ 0 0 9 6 ] [^mcO^B 2 O^tT^^'J] Hi 2 12, Hife 

so <Dj&m 2 (D&ffimizfe p^-^yru-Yio (om^^^-r 
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[ 0 0 9 7 ] 112 *#.HB LT, 3fiK*>76tt 2 
(Cfc^Tt), n tTXm^lJ^IB^^ ix/^MT J ^^yt/U 

y — K !7 — KiRWL 1 ~ R W L n . 7-f h?- 
FlWL 1 ~WWL n 3o fc* y hgBL 1 ~B Lm 

7-FttWL^iMEVs s ir^-TSo 

[0098] inn mm^mm 2 <D$tmm^'& 0 m 

[0 0 9 9 ] HI 1 3 Sr#SlT, fj/MBLIl T ^ 
i?;* h 7 l/i>*? AT R^^ITIS h V^/HK'&SBM 

ATR©|B^$il5 6 y — H p !7— FiRWLfi T 
^-tr;* h 7 ATR^- h y- 

K!7— KiRWL £ 7 -f h 7 — K<*WWLtt2pfTl-ffiB 

Six, t'j/hgBLd ^tih<oy—\*lfob&&tz>jj 

[0100] ii4ii mm<omm2<ommw^oM 

[0101] B 1 4 «:#flR LT, t*s/ h^B 

»i60A«BBj»JiMii3j:OJ» 

KiRWLij:, 7n^h7V^^ATR^-M 
3 0 £f^-;ifcgB§£ix5o Kh^/^»TJ 
tt, 7>f h 17- K»wwl 2 i:it«8§$ii5. Ztilz 
£0, 7^ h7-FlWLi:Khy^iMMT 

[0102] T—*w&&&£xf7r—*&mmz&» 

6, h 17— K8WWL, y-K!7-FiRWLfcJ: 

r. J: 5 i^i^fl 2 <r>mem\z-'& 5 *jSIc*s^t 

t>, g*HIE^S LMLT, 2 0CD&JRE«UIM1:J3 
[0103] £tz, fc'y hj^B L T^ir^h^^^ 

5c :we*, ^i^Si^i^ii;, hSBL(D 
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(5»ftt?# So 

[0104] [3Bfc©JR«3] H5tt, ^1«13 
\Z.'&o**r}) 7K1 OOfllfigSr^-r^o ^ir^ 
5 0 

[0105] 115 *#SB LT, ^lOJgi 3 tC&^T 
Ml&LT y — K!7 — KiRWL*3j;tJ«7^ KflW 
y - KtV hfiRBLi:, 5*— 

1 0^#iC*t Ltfi, ii-K7-K8RWLl ~RWL 
n, 7-f h7- FlWW L 1 —WW L n , y-KtVh 

SRB L 1 ~RB Lmi5«tU ! 7'{ h fc* ^ F|WB LI- 

WBLm^(j hixZo 
[0106] 7^Ft> hBi&XUV - Kt> h 

icoprt), ttfttt 5 »-&icwt* ^WBL 

J:r;R B L Sr^n^iiffl^TSIBtS I ^ L. 
ht> hi^^^t/y- Kt^ httSr** 
^ tt, rilb^Ci^WLTWBLl, RBL1W 

[0107] 17- Ktttt%M»lsIft4 0 13, h 17 

-FiwL^iEvs s^^t5 0 etm/&Th 

$W0&5 oisxxfe 013, y-Ft^hiRBL^J; 
Xfy-C h try FSwb L<Dffi%fh<DMfr&fflm'fZo 
[0 10 8] 0 1613, il«i3CtpMTJ^^ 

[0109] 016 *r#HP,Ur, T?±X h 7 lsi?*9 
ATRil h y*^»*»MT J y - K if y HI 
RBL^WR||C«S»|C3B^Six5 6 t<fi3%, y — K 
t^hlRBLil 7n^h7>^^ATR^l 
TB£§\ F^>/^MT J ^a^WKHS-frSitS. 

[0 110] KF^i^MTJIl Z^ir^h 
7>^^ATRJ5J:(/7^ ht> FiWB L 
tlZo y — K!7— KillRWL^o^t^^-Y h 7 — KiWW 
LJ3, y-Kfy h»RBL*5j:i;7^ hfy h»WB 

iRWLIl 7n^F7y^^ATROy-Fi8 

^7 [oni] anii, mtfc<nJ&1&3\z&oMT j *=e 

[0112] S-rf— ^»5&»0»f^jCOt^TRWt" 
So I7-K«K7'f^3 0li, tTT^ — ^ 2 0 CDfTl^ 

«*^jsi:r, MfficMt5 7^ h7-K8wwL 

(7>mS^31iR^^ (HU"<^) (Cigli-rSo ^SJRfi 1 ^ 
4 0CJ:oT#7>f h 9— K«WWLtt«iSajBEV s s 
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[0113] =74 b t'y bmWB L\$, "r — fW^&fm 

Sr^Y h t*y h^WB LC«f: t&T*$Z> 0 Z-<D1£ 
[0 114]—*, y-K^-F'SRWLIi, r-^f 

5iB#{C*5^Ttt, &miRVtm (L^/U) 0££|C#££f 

£ns 0 y-Kf y hftRBLii, &m,izvtffit (v c 
c) i^yf-t-^^^So r^t^^y^^AT 

l^T y — K try h^R B L^tt«jfci«»*tftl^ 
[0 115] ^-*RffiP*<0»fES:R9!i-5o ^ 

MWji0^4 o ia o r^iiE v s sicassn 

[0116] !7 — KJft K7^^3 0J2, ft"f=i — ¥2 0 
MSSl^TIi, y — K!7— KiRWL(7)lEl/^;Hj:^l 

lis, ^-^Rttjftij^jo^rasaffittift (vcc) tc^ 
[oii7] mix/m^mm^ s o*jj;t;6oii ^ 

-^KttJWPlcas^T, 7>f ht'j/hlWBL^gME 
Vs s f^^t6i £ fclc, ^-*Rtil&*fT-r5}t«> 
^fi^ir l/^Mffi I s^y-KtV hiRBLIcf 

[0 118] :o«S^ il-K!7-KlRWLOiStt 

[0119] t*-* 
RfflB*S«'M£*5tf £ y - Kt> h&RB LOtE^r, 

-^Rta©icfeiU7 F yft-^8ff^-8§tr^5 
cor* (Hi 7o?jrii, lltEVc c) % ^SSffi 

[0120] [f^ic, lc:fctf£ 7 h 

fc'y h B L (DMEE £r , ^ — ?WM&?\C35l^T± Is* 
«*«»fc#fil^rSfc»fcR5e£JxS«ffi (Hi 7<z>#J 
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-^fSfcb^C^ h t*y hiWB L(D«ffi 5 

[0121] B 1 8 «\ MM<?>J&1fe 3 3MT J^^e 
y ^/u(c^^^^-^^iA^J:U?7 :r -^^tli(7>m2co®j 

[0122] 118 fcfcl^Ttt, y-Kt^ hiRBL 

^fht^ h^wB L<DMfr\$, siiEv s s *5 &nm 
itEv c c ^*n*nR3e*ns. 1- sj-k 

7(7 tTy hSRB L^y — ^tE^f- *»&f$£it^ 
IC^(j67^ h t> hSWBL^^E^Ij:, HI 1 7 (Df 

[0 1 2 3 ] H 1.8 tC*3t}3, ^(Dm^M^^M&^X 
Bl7(D»^i:ll«r-*)5WT-, f*«B* 

j^^ey t/w:Mt5:ii 5 T$ £<> 

[0124] Lfc^or, ^RtijBSjc y — K tTy h 

[0125] st hi 7oi^^ic, f—^mm 
m^miz. y-Ft^hiRBL^ytt-^ 

[0126] H 1 9 li , MMomm 3 5MTJ^ 
y-fe7KDBa«4r^-T«iSH^fcSo Bl9S:#ILt, 

y — Kfy h»RB Ltt»i<75&jiiaj(ftaMi(c^js;§ 
nr. 7n^h7y^MTRoy^/F>-f>' 

«*110ttt*SJl5. 7^^-F8WWLIif2 

i*, ttft h ^a^w«mt j tm&ztixm 3 

IEj»SM3 lzBf$£tlZ> 0 MT J^^yt/Hl 1£l *5 
J:U^ 2 OMMSM 1 , M2, &m^l 5 0^XXJ^ 
^17^/H4 O^^ltT^t^ h7>^^AT 
rcdv— Ku-Y v^i^i 2 o ift^Sns. 
[0127] coj: 5fc, y-Ft>h^RBLii m 

^ 7^^ATR^LT, ^^tb^^f^^^^M 
TJ^^y t/KOlg h ^^S^SMT J 6D^£«|» 
t5Cii5^5 0 C^xtcj:^, y-Ft>h8RBL 

So 

[0128] St =7 4 YXy hiWB L(COl^Tli, 

^ < R^ IT, x-^iZ^IC^-T h tV hiWBL^ 
5^ 3&*r#5o C^i, i»ft/^^<o»«3ft«S b^^TIBi: 
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ft£o 

[0129] mm<Dmm 3 tomrnvn 12011 mm 
[0130] m 2 0 ^#03 it, nM<D$m 3 o^tW<j 

-?:£l(D$\}\Z.ttfc Lty — Kfc^ htRB L 1 -RB Lm 

60 3itis mt j ^ ^ y ir/KofTo^en^nic^f^bT 

y — Ki7 — FlRWL 1 -RWL nio^O 1 ^^ h 17 — K 
8WWLl-WLn^f^5 e H2ft<7^f& 3 
#W£*5^THU ^MT J^^y -fe^^*5W5*IK«« 

3&«|tl6o»* 3 Aft5 e 

[0131] 12111 Hi^l30»Ml:«5M 

[0132] 121 «r#HK LT, HlOigffi 3 0>3E»« 
ic^pMT j^^y-ir/Kcfc^rii, r^-tr* h 7 Vv> 
^^ATRIl y — KtV h«R B L h >^/Mg 

S^SMTJIi, 7n^h7y^^ATRiJj;^7 

^^ATROy- htty — K!7- FlRWL tfg&£ 

[0 13 3] Hi 7X-m.Wl,tz£ 5 l£, 
rktfS^-f h !7- K»WWLO«EU"</H4t«*EV 
s s MK^£;ft,6CDT-, 7^h!7-KiWWU7^f h 

^ y- KI7- K«SRWLOgtt{b«c^Lr, r^ir 
;* h 7V^^ATRi^-Vt^Lt, y — KtTy h 
iRBL-7^t7 h 7>^^ATR-K 

s^^mt j — ^ ^ h y — KiwwLonict 

[0134] — ^, -r — *«&0#£*5^TH 7>f h 17 

[0 13 5] Lf:^ot, mffi<Dj&m3<Dgzmm\z&o 
mt j/^ey t;Hc^t5f- ^Sili^J:^— ^gSfcti 
»«M1 y — K 57 — KiRWL, 7^ M7-K«WW 
L, y — K t*s> hi^R B L*5cfcTJ<7>f h t*y hlWB L 

(Dn.BE&xxfW.m&m i 7 1> l< ttHi 8 1 mm^m^ 

[0136] gl 2 2 H I10fl3 0^W:^5M 
T J *^y -fe/uoiE«*rRW'r<5fliaHT*>S. 
[0 13 7] Hj 2 2£#BSLT. m&<Dl&1&3G>9tJgffl 
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/^imt j s^y >^o^£^Lr 

S6tcia«-rsr ^^r-#5 0 ht f 7 hiwBL 

H fc^ ilfi 1 9 lC^t<t 5 i-f 2 ^lEiRSM 2 

irm^x* mil hy*^**«MT j oar tcia® 

So 

[0138] ^>fh<7 — KiWWLIl hVJfc/Uff 
^MT J £ £ Ktf 3 O^miBi^SM 3 

(ClB^^ix^o y-K7-K8RWL, 7^t^h7> 
10 i/Z** ^ AT Rio^t/y — KfcTy hSlRB LOlfif (CO^ 
TttH 1 9 fcR«^fc5©^R«tt*ig£ft^. 
[0139] ^oj:54**^t5C^HJ:^ y— K 
fc*S> h^RBL^rT^-ir^ h 7 ^ AT R^r^Lt 

«« h^^»*«MT J t«*t5«)T, y-Kt'y 

*/HK*«MT J t Iff «ftt 6 1 1 4 < , y-Kk'2/ 

[0140] * fc, h ^^g^WMT J ^-T h 

^ 17— KIWWL £<£>P(0Pi£:SK t^SOT, ^—^^^ 

/hS<RStSr^m5 6 7>T h !7— K«WWL*5 
XXf^xf h hi^WB L*»jh,5-r — *»&tt8S<£>« 

lens - £#T-#& 0 

[0141] ^mii^^nfc^tD^^^-r^To^T- 
« ^ r* & o r SJ pi #j ft t> o r- fi: ft ^ ^ * x. fe ix s -< ^ t* 

^>5o *»W<Z>iSHtt±lBUfcRK-CW:ft< r4#ffrt»* 

So 

[0142] 

[^Pjo^j^:] 2, 3^J:rf 5CttoftjBHB 

tt«E*SS«tt, y*-*9t\ti<DttMt£\^xmiR£ti1tft 
S«ttff^^ y -fe/KD*^— ^«i:ff«$ix 

[0 14 3] B3ftJB4fE«<0»JRflSttfz|clE«Sltt«, ft 

[0144] 6 E«C0«ttB£ft#SB«SI«tt, S 

»E«S:Rtf6^ i:ft< , f*-^ Rtli»tcia«W*IB 2 

J:9^ft^ia«»^J:oT»*«lE«(D*flHKtt 

[0145] W*II 7 *3 J: tf 8 (Cffi«(Oaf JRfl5tt#lE« 

5(? BFSWffiirJB-frUr^— ^RW«««>ft««:?*«-C#S 
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cor-, J: *) 'Jrte^&mimmmz J:oT**#S«±Jc 
[0 14 6] »*«9*5«fc05l 0 {Cffi*CO»JR«tt«:|3 

[oi47] b*jr 1 1 mm.<oumM£»temmwfo. 

cor-. »5iv f -^j|R(OBB«^i*ft^i«< r <J0*g 

[0148] «*JB 1 2 fE*o*JR«14#fEtt£tttt , 

[0 14 9] Nttigi 3 85«o*flt«tt(Ma«3B«tt. 

[0150] Wsftil l 4 IBttoflFARKttffBBttftlEMt, 

[HffioM*4B«] 
" [Si] ^P^Hi^illCtpMRAMf/U 
* 1 o^{4cfl|jERSr^-t-«fty n y ^lT-&£ e 
[H 2 1 mm<Djfm 1 tc££ 5^yn/^io <dm& 

[h 3 ] mm<DKm 1 »pmt j ^ * y -fe/u*>«« 

[B4] »fIil:t3MT j ^^-y -t/Wztt-f 

[15] mM<omm 1 pMTj^y -t? ^©let 
«rR*H-s 

[16] ii«ii^«jK^^yri/^f i 

oo^j^^r^-r^n 5/^ir**>5o 

[87] mmcomm 1 os^icsjmt j^^eyt 

[18] HJfccojglfi l (OS^jCSjMT J^yi? 

[19] mn<7>mm 2 1^ 5^^-yrwio e^m^ 

[lio] ^fl2(:t$5MT j ^ !/-*^*>* 
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[Ill] iioM2(;^5MT J y ir/KDia 

[112] nm<nmm 2 *>8E«wctt 5 * * y r 1^ 

[113] Sffi(Ofi2 0»^^3MT j^^ey 

[ii4] mm<Dmm2<D^mm^oMT j^^y 
i<? [115] mM<oj&i6 3iz$k5 **\)Ti"C 1 o<om 

[116] mm<DBt& 3 (c^ 9 MT J^^y ir/uo^ 

[117] m^l3(:^5MT j ^^e y -tr/Mc** 
i- 6-7*- * »&*5 J: tf^- * Ktti <*>% l oftflsfcl &R 93 

ins] mm<omm 3ct9MTj^n 

*0 [119] HKO^ft 3 « 5 MT J ^ ^ y t/KDE 

[120] mmnj&mz (D^mm^&o * * v tk 

1 0 tf)*ifi££r^-r:/ci ^^l*r^6o 

[I21] li^f n 3 ^ ffffli:^ 5 mt j ^ ^ y 

[12 2] »^13 0»M5MT J^^ey 

*^oia«*Rw-#-5«aHtf«>6. 
[I23] hy^i^^tts^^yt/KD 

J<7 [124] MT J * =e y 1?/Uj&>ib<Z>^~*KfcH»fE£: 

[12 5] MTj^y ir/Wctt-T 
SrR9H-<5*«:Brfc<S. 

[126] T—fm&m^iotf 5 -r— 

[12 7] tTWttlC*«IE**nfcMT J ^ y i?/^ 

[128] *«#£ffi±(cBa«sn)tMT j ^^y ir 
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